42.

Methods Used in the
Study of Viruses

Determination of Size and Morphology. Knowledge of the size
and morphology of viruses has increased as the tools and technics
have been discovered and developed. Scientists in the early part of
this century were aware that living agents capable of inciting dis-
ease existed and that these agents were smaller than objects seen
with the light microscope. However, in spite of this limitation, many
of the physical properties of the various viruses were determined
with remarkable accuracy.
Staining of Viruses. A number of techniques for staining ele-
mentary bodies and inclusion bodies have been used. (See Van
Rooyen and Rhoades, Chapter HI.) These techniques are most
useful in visualizing elementary bodies of the larger viruses or
aggregates of them in infected cells by the light microscope. Such
procedures are of no value for smaller viruses which cannot be
resolved by the light microscope.
For preparations to be viewed by the electron microscope,
phosphotungstate and uranyl sulfate have been used to give con-
trast to the viruses.
The negative staining technique as described by Brenner
and Home has been particularly useful in bringing out some of
the detailed structures of virus elementary bodies. Virus prepara-
tions are mixed with 2% phosphotungstic acid and sprayed onto
the films to be observed in the electron microscope.
Fluorescent antibody to specific viruses can be added to cell sus-
pensions or tissue sections, and the location of the virus within
cells or its presence or absence can be determined with a micro-
scope using ultraviolet light sources. Acridine orange can be used
to aid in visualizing aggregates of RNA viruses.
Filters and Filtration. Filtration experiments were used by
Iwanowski (1892) in his original work which proved the existence
of a virus. He used filters having a pore size which retained bac-
teria yet an infectious agent passed through into the filtrate. This
technic has been used since that time to separate viruses from bac-
teria and also as a criterion for the presence of a virus. If a filtrate